Recently, the awareness of energy conservation, carbon emission reduction, and environmental protection in Taiwan has begun to gradually improve, and bicycles have become an important vehicle for residents. In 2009, Kaohsiung began promoting public bicycle sharing. The number of users in that year amounted to 140,000. By 2015, the accumulated number of users reached nine million. This study adopted the Theory of Planned Behavior (TPB) to explore the factors influencing the behavioral intentions of public bicycle users, including the three dimensions of attitude, subjective norm, and perceived behavioral control, and probed into the relationship between the factors influencing the behavioral intentions of public bicycle users in Kaohsiung City and the dimensions. This study used a questionnaire to collect data and SPSS & AMOS for statistical analysis. The empirical results demonstrated that the most prominent factors influencing the behavioral intentions of public bicycle users in Kaohsiung City included perceived behavioral control, attitude, and subjective norm, in order. Among the influencing factors in the three dimensions, personal interests, main groups, and self-competence had a positive and significant correlation. Administrators should provide more incentives related to the three influencing factors to encourage the public in Kaohsiung City to use public bicycles more frequently as their short-distance travel mode, so as to achieve the purposes of saving energy, reducing carbon emissions, and protecting the urban environment.
Introduction
The rapid popularization of private vehicles has also brought about environmental problems such as pollution, global warming, and climate change, as well as traffic jams. The 2015 data of the Taiwan Environmental Protection
Study Framework
The main factors influencing behavioral attitude are behavior belief and outcome evaluation. Subjective norm is affected by normative belief and motivation to comply, and perceived behavioral control is mainly influenced by control belief and perceived facilitation [8] . Based on this, the structure of this study included attitude, subjective norm, perceived behavioral control, behavioral intention, and actual behavior. Variables were structuralized to improve the explanatory power of the model. In addition, the factors affecting attitude were classified into perceived ease of use, perceived usefulness, and environmental awareness. The factors influencing subjective norm were classified into family members, friends, colleagues, and media policies, and the factors affecting perceived behavioral control were classified into self-ability and perceived facilitation. This study proposed a research framework to explore the behavior patterns of public bicycle users in Kaohsiung City, as shown in 
Study Hypotheses
This study proposed behavioral attitude, subjective norm, and perceived behavioral control as the three main variables determining behavioral intention. The more active the attitude is greater for the persons on whom it has an important influence. The perceived behavioral control is strong effect the behavioral intention. Based on the above, this study proposed three hypotheses as listed the following: H1: The users' attitude will positively and significantly affect their behavioral intentions. H2: The users' subjective norms will positively and significantly affect their behavioral intentions. H3: The users' perceived behavioral control will positively and significantly affect their behavioral intentions. H4: The users' personal interests will positively and significantly affect their attitudes. H5: The users' environmental awareness will positively and significantly affect their attitudes. H6: Main groups will positively and significantly affect their subjective norm. H7: Sub-groups will positively and significantly affect their subjective norm. H8: The users' self-ability will positively and significantly affect their perceived behavioral control. H9: The facilitating conditions will positively and significantly affect users' perceived behavioral control.
Operational Definition
This study explored the causality between the intention to use public bicycles and the use of public bicycles from the perspectives of the attitude, subjective norms, and perceived behavioral control of residents in Kaohsiung City. The operational definitions of the variables involved was listed in Table 1 . The users' positive or negative comments on the public bicycle system of Kaohsiung City.
Subjective norms
The degree of influence of their family members, friends, or those who support and encourage the users' use of the public bicycle system of Kaohsiung City. Perceived behavioral control
The degree of influence of self-ability on the use of public bicycles in Kaohsiung City.
Behavioral intention
The possibility and willingness of users to reuse or recommend Kaohsiung's public bicycle system in the future.
Personal interests
The benefits that users can obtain after using Kaohsiung's public bicycle system. Environmental awareness
The degree of influence of awareness of environmental protection on the users of Kaohsiung's public bicycle system.
Main groups
The degree of influence of main groups (e.g. family members, friends, classmates, and colleagues) on the use of Kaohsiung's public bicycle system.
Sub-groups
The degree of influence of sub-groups (e.g. newspapers, magazines, TV channels, and ads on the MRT) on the use of Kaohsiung's public bicycle system.
Self-ability
The self-assessment of users to successfully lease a public bicycle in Kaohsiung City.
Facilitating conditions
The degree of convenience of external resources perceived by users of Kaohsiung's public bicycle system.
Questionnaire Design
The questionnaire of this study contained six parts, including attitude, subjective norm, perceived behavioral control, behavioral intention, actual behavior, and basic data on the respondents. A Likert six-point scale was adopted for scoring. Based on their feelings, experiences, or opinions after using public bicycles, the respondents filled in different scores. Each question had six options for scoring, including strongly disagree, disagree, somewhat disagree, somewhat agree, agree, and strongly agree.
The questionnaire was formally conducted from March 12 to April 12, 2017. A total of 420 copies of the questionnaire were sent out, all of which were collected. There were 412 valid copies and eight invalid ones, with a recovery rate of 98%.
Statistical Analysis
This study used SPSS for statistical analysis and SEM for data analysis, including descriptive statistical analysis, item analysis, reliability analysis, and SEM analysis. Descriptive statistical analysis refers to the frequency distribution and statistical analysis of the basic information collected and research dimensions so as to obtain the average, standard deviation, maximum value, and minimum value of each variable and understand the distribution of samples in each dimension, including gender, age, occupation, and educational level.
Reliability analysis aims to see if the data collected is internally consistent, and it is tested by Cronbach's α, which is often used in Likert's Attitude Scale. If Cronbach's α is above 0.7, it indicates reliability; if it is between 0.35 and 0.7, it implies that the reliability is acceptable; if it is below 0.35, it means low reliability [9] . SEM includes two basic forms: manifest variables, which can be identified through observation or investigation, and latent variables, which cannot be accurately or directly obtained via observation or investigation, but instead must be inferred through the manifest variables. The measurement model analysis used in this study included verification factor analysis, the univariate and multivariate normal test, the convergence validity and discriminant validity test, and fit analysis.
Test Results and Discussion

Results of Descriptive Statistical Analysis
This study employed descriptive statistical analysis to summarize the basic characteristics of public bicycle users in Kaohsiung, including gender, age, occupation, educational level, and place of residence, as shown in Table 2 . The total number of valid questionnaires was 412. The proportions of female and male respondents were 47.1% and 52.9%, respectively. There was no significant difference in gender. The respondents were between 16 and 30 years old. The users of public bicycles decreased as their age increased. This could possibly be due to stable financial capacity, as residents above 40 years old tended to use private cars rather than public bicycles for commuting or shopping. Hence, their utilization rate of public bicycles was low.
In terms of occupation, most of the users of public bicycle were students, accounting for 55.8%, followed by office workers, accounting for 38.8%. It could be seen that most of the public bicycle users in Kaohsiung were students aged between 16 and 20 years old. In regard to place of residence, most of the respondents lived in Kaohsiung City, accounting for 92.7%, implying a regional trend of public bicycle users. The frequency of visitors riding a public bicycle was low. 
Factor Analysis and Reliability Analysis
The structure of the questionnaire in this study covered the three dimensions of attitude, subjective norm, and perceived behavioral control. It explored the correlation between the factors influencing the behavioral intentions of public bicycle users in Kaohsiung City and the dimensions. This study conducted Kaiser-Meyer-Olkin (KMO) analysis, and then used principal component analysis to extract the factors with an eigenvalue greater than 1.
The contents of the questionnaire included: (1) attitude toward the use of Kaohsiung's public bicycle system, including 10 items such as comments, personal interests, and awareness of environmental protection of users; (2) the subjective norm of use of Kaohsiung's public bicycle system, including 10 items that were adopted to understand the degree of influence on the use of public bicycles; (3) the perceived behavioral control of use of Kaohsiung's public bicycle system, including 11 items such as self-ability assessment and external support capacity; and (4) the intention to use Kaohsiung's public bicycle system and the usage behavior of the bicycles, including eight items that were adopted to understand the possibility and willingness to use the bicycles.
As shown in Table 3 , this study verified the component reliability of the four dimensions of the use of Kaohsiung's public bicycle system, that is, attitude, subjective norm, perceived behavioral control, and behavioral intention. The Cronbach's α value of all dimensions were greater than 0.7. Bagozzi & Yi (1988) [10] stated that average variation extraction aims to observe latent variables. The standard value must be greater than 0.5. It could be seen that all the latent variables for the dimensions of attitude, subjective norm, perceived behavioral control, and behavioral intention could applied the willingness to use public bicycles in Kaohsiung City. This study applied SPSS 17.0 and AMOS (analysis of Moment Structure) 17.0 conducted to reveal the causal relationship among variables, test the fit of the model, and verify the hypotheses on perceived behavioral control and behavioral intention of public bicycle users in Kaohsiung City. Furthermore, it adopted the maximum likelihood model (MLM) to estimate the parameters. If the indicators related to the fit were not favorable, SEM was used for modification to meet the criteria of the fit indicators. For modification, this study referred to the modification index (MI) provided by Amos 17.0. Modification was conducted on the premise of having no influence on integrity.
Ding et al. (1995) [11] held that the adoption of MLM must meet the hypothesis of multivariate normality. Therefore, the Mardia coefficient was used to test if the sample structure could meet the basic requirements of multivariate normality. This study quoted the parameter fit assessment standards of SEM, which are summarized in Table 4 . The absolute values of the skewness coefficient were between -0.940 and -0.063, all of which were less than 3. The absolute values of the kurtosis coefficient were between -1.008 and 1.230, all of which were less than 10. Hence, the samples of this study could be regarded as normal and compliant with the univariate normal distribution. The observation item p = 32, p (p + 2) = 1088. The Mardia coefficient was 64.687 and less than 1088, indicating that the Mardia coefficient of each dimension in this study met the standard. Thus, MLM in SEM could be used to estimate the parameters. 
Confirmatory Factor Analysis (CFA)
Measurement model analysis is used to find the internal structural model fit and learn the relationship between manifest and latent variables, and CFA is used to verify the reliability, convergence, and validity of each dimension [12] . During measurement model analysis, latent variables cannot be used directly for measurement and estimation, which must be inferred through the manifest variables [13] . Bagozzi & Yi (1988) [10] suggested three commonly used measurement indicators, including factor load, composite reliability, and average variance extracted (AVE). Hair et al. 2010 [14] regarded a composite reliability (CR) of 0.7 as an acceptable threshold, while Fornell & Larcker (1981) [15] suggested the CR value should be above 0.6. Moreover, suggesting that the Average Variance Extracted (AVE) must be greater than 0.5.
Base on, this study classified the behavior patterns of the users of public bicycles in Kaohsiung City into a first-order and six-factor measurement model to conduct first order confirmatory factor analysis.
As shown in Figure 2 , the first-order & six-factor measurement model included six dimensions: personal interests (PI), environmental awareness (EA), main groups (MG), sub-groups (SG), self-ability (SA), and facilitating conditions (FC). Table 5 shows the reliability and validity analysis of the first-order & six-factor measurement model. In the analysis of the first-order & six-factor measurement model, the AVE of PI and FC was below 0.5. As a result, in line with the principle of MI < 3.84, the variable relationship of the measurement model was modified. After PI1 and PI4 were deleted, CR became 0.67, which was above 0.6, and AVE became 0.504, which was above 0.5. After FC1, FC2, FC3, and FC4 were deleted, the AVE still failed to go above 0.5.
Thus, this study deleted the path from FC to perceived behavioral control (PBC). After modification, CFA of all the questions in the first-order & six-factor measurement model was conducted again, as shown in Tables 6 and 7. All the questions were above the standards and met the fit criteria, indicating that the measurement model had good convergence validity and validity. Table 8 presents the results of the fit of the overall model. The p value of AT to EA, SN, and SG failed to reach a significant level. Each dimension and fit reached a significant level and met the standard. Therefore, this study deleted the paths from AT to EA, from SN to SG, from AT to EA, and from SN to SG, after which the model reached a significant level and met the standard. Figure 10 presents the final model. Figure 3 . Analysis of overall SEM (after modification) path fit
Fit Assessment of the Overall Model
Verification of Research Hypotheses
According to the aforementioned analysis results and path fit for the model after modification, this study conducted the following hypothesis verification, as shown in Table 9 . Personal interest was the most significant influencing factor in the dimension of attitude. Therefore, this study suggested increasing the benefits of users for handling performance, riding comfort, safety response, low prices, and transfer preferences, as well as setting up more channels to interact with users, so that public bicycle users in Kaohsiung City can access information on the benefits more easily and enhance their behavioral intention to use public bicycles.
Main group was the most prominent influencing factor in the dimension of subjective norm. The opinions and degree of support of family members and friends of public bicycle users had the most significant influences on users. This study suggested enhancing the support to use public bicycles from family members and friends so as to increase users' willingness to further use public bicycles. Self-ability was the most significant influencing factor in the dimension of perceived behavioral control. Via the interface of the public bicycle leasing system, users can successfully lease a public bicycle, which can best increase the willingness of users to ride public bicycles. Hence, the leasing devices, such as the leasing system interface, the network inquiry system, and the information presentation, which are operated by the users, should be simple and concise so as to raise the self-ability of users to rent a bicycle and improve their intention to use. 
H8
The users' self-ability will positively and significantly affect their perceived behavioral control.
0.593 *** Valid
H9
The facilitating conditions will positively and significantly affect users' perceived behavioral control.
------Invalid
Note: *** means P < 0.001.
Conclusion
Through sample and actual behavior analysis, From the study test results, the following conclusions can be drawn: 1. This study found that most of the users of public bicycles in Kaohsiung City are females, mostly between 16 and 20 years old, and students. The top purpose to ride a public bicycle is for sightseeing in the city. After riding a public bicycle, most of the users transfer to the mass rapid transit. 2. In terms of the overall model verification of the behavior patterns of public bicycle users in Kaohsiung City, the explanatory power of attitude, subjective norm, and perceived behavioral control was above 57%. They have significant and positive influences on behavioral intentions. The results indicated that the motivation of use and attitude of public bicycle users in Kaohsiung City significantly increase their behavioral intention to use public bicycles. 3. Individuals with an influence on public bicycle users in Kaohsiung City, as well as the opinions of those who support and encourage the respondents to use a public bicycle, could influence the behavioral intention of the users. The users have a higher self-ability to use the public bicycle leasing system in Kaohsiung City, their behavioral intention will be higher. 4. The verification results of the manifest variables of the behavior patterns of public bicycle users in Kaohsiung City implied that personal interest is the most significant factor influencing attitude. "Main group" is the most prominent influencing factor in the dimension of the subjective norm. The degree of influence of family members on of public bicycle users is the greatest, followed by that of friends. Self-ability is the most significant influencing factor in the dimension of perceived behavioral control. 5. The leasing devices, including the information presentation, of public bicycles influence the degree of difficulty in understanding how to use public bicycles. When users can use the public bicycle leasing system more smoothly, their perceived behavioral control of public bicycles will become stronger, and their behavioral intentions to use public bicycles will rise as well.
